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ABSTRACT
Prader-Willi syndrome (PWS) is a rare neurodevelopmental disorder resulting from chromosomal duplications, deletions, or
imprinting within the 15q11-q13 region. In most cases, patients with PWS inherit a de novo paternally inherited deletion, and the
remaining result from maternal disomy 15 and imprinting. Currently, DNA methylation analysis remains the gold standard for
diagnosing PWS. However, this diagnostic test provides no information concerning the molecular class of PWS. As a result, clini-
cians remain unable to accurately determine diagnostic and prognostic information for patients with PWS. Further research is
needed toward establishing standardized, accurate, and cost-effective testing methods for diagnosis and treatment of patients
with PWS.
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P
rader-Willi syndrome (PWS) is a rare neurodeve-
lopmental disorder resulting from chromosomal
duplications, deletions, or imprinting within
the 15q11-q13 region.1 These patients typically

present with obesity, hypotonia, mental retardation, short
stature, and hypogonadotropic hypogonadism, suggesting
an underlying hypothalamic dysfunction.2 In most cases,
patients with PWS inherit a de novo paternally inherited
deletion; the remaining cases result from maternal disomy 15
and imprinting.3

Despite the uniqueness of PWS, overlap with other clin-
ical conditions requires DNA testing for a definitive diagno-
sis.4,5 According to the American Academy of Pediatrics,
“Diagnostic testing for PWS should begin with methylation
analysis to confirm the absence of paternally imprinted
genes in the PWS region of chromosome 15. When only a
maternal methylation pattern is seen … additional testing
is needed to identify the specific cause, which allows for
appropriate counseling regarding recurrence risk.”6 However,
this diagnostic test provides no information concerning
the molecular class of PWS, including paternal deletion,
maternal disomy, or imprinting defects.7 As a result,
clinicians remain unable to accurately provide patients with
PWS and their families effective treatment, diagnostic, and
prognostic information.1,8 For example, different molecular

classes alter the severity of behavioral issues of adult patients
with PWS and its occurrence in succeeding generations.9,10

The problem is further complicated by the increasing num-
ber of novel mutations associated with PWS and atypical
presentations.11,12 Furthermore, the exact genetic contribu-
tion associated with the clinical features of PWS remains
uncertain.13 Consequently, the gap between clinical diagno-
sis and identifying the molecular mechanisms behind PWS
increases with each novel mutation discovered.

Despite genetic advances in diagnosing PWS, several lim-
itations remain within clinical genetics preventing clinicians
from fully informing patients with PWS of their diagnostic
and prognostic information. Current guidelines do not
require genetic laboratories to maintain a universal standard
for genetic tests or for screening genetic variants associated
with PWS.14 Genetic laboratories also face several limitations
in separating patients with PWS from the high volume
of genetic referrals, enabling patients easy access to genetic
testing, and controlling the costs of genetic tests.14–16

As such, clinicians need more guidance in accessing and
understanding the various clinical scenarios involved in PWS
genetic testing.14

In response to these clinical dilemmas, current guidelines
encourage physicians to order additional genetic testing for
any patient suspected of having or diagnosed with PWS.1,14
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However, additional testing increases the cost of genetic ana-
lysis and the technical expertise required to analyze and inter-
pret the results.14 Specifically, “the cost of these various tests
varies from one laboratory or genetic service to another.
Some will charge for a complete diagnosis, others charge for
each step of the process (e.g., DNA extraction, a cytogenetic
harvest, slide making, cytogenetic analysis) so that a useful
comparison cannot be made. The less tests required, the
more cost effective the diagnosis becomes.”14 Furthermore,
the lack of effective treatments targeting specific molecular
classes of PWS increases the cost and difficulties faced by
PWS patients. As a result, “that PWS-related costs are so
drastically and disproportionately high compared with indi-
viduals without PWS, however, speaks to the need for effec-
tive treatments to improve patient survival and quality of life
and to reduce the financial burden on patients and fami-
lies.”17 More discussion and research are needed to establish
standardized, accurate, and cost-effective testing methods for
diagnosing and treating patients with PWS. Clinicians
should remember that the certainties expected from genetic
testing may be elusive.
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2. Aycan Z, Baş VN. Prader-Willi syndrome and growth hormone defi-
ciency. J Clin Res Pediatr Endocrinol. 2014;6(2):62–7. doi:10.4274/
Jcrpe.1228.

3. Rocha CF, Paiva CLA. Prader-Willi–like phenotypes: a systematic
review of their chromosomal abnormalities. Genet Mol Res. 2014;
13(1):2290–2298. doi:10.4238/2014.March.31.9.

4. Zellweger H. Differential diagnosis in Prader-Willi syndrome. In:
Greenswag LR, Alexander RC, eds. Management of Prader-Willi
Syndrome. New York: Springer; 1988: 15–22.

5. Smith A, Jauch A, Slater H, Robson L, Sandanam T. Syndromal obes-
ity due to paternal duplication 6(q24.3-q27). Am J Med Genet. 1999;
84(2):125–131.

6. McCandless SE; Committee on Genetics. Clinical report—health
supervision for children with Prader-Willi syndrome. Pediatrics. 2011;
127(1):195–204. doi:10.1542/peds.2010-2820.

7. Cassidy SB, Schwartz S, Miller JL, Driscoll DJ. Prader-Willi
syndrome. Genet Med. 2012;14(1):10–26. doi:10.1038/gim.
0b013e31822bead0.

8. Boer H, Holland A, Whittington J, Butler J, Webb T, Clarke D.
Psychotic illness in people with Prader Willi syndrome due to
chromosome 15 maternal uniparental disomy. Lancet. 2002;
359(9301):135–136. doi:10.1016/S0140-6736(02)07340-3.

9. Ramsden SC, Clayton-Smith J, Birch R, Buiting K. Practice
guidelines for the molecular analysis of Prader-Willi and Angelman
syndromes. BMC Med Genet. 2010;11(1):70. doi:10.1186/1471-
2350-11-70.

10. Sinnema M, Einfeld SL, Schrander-Stumpel CTRM, Maaskant MA,
Boer H, Curfs LMG. Behavioral phenotype in adults with Prader-
Willi syndrome. Res Dev Disabil. 2011;32(2):604–612. doi:10.1016/
j.ridd.2010.12.014.

11. Kim S-J, Miller JL, Kuipers PJ, et al. Unique and atypical deletions in
Prader-Willi syndrome reveal distinct phenotypes. Eur J Hum Genet.
2011;20(3):283–290. doi:10.1038/ejhg.2011.187.

12. Mignon-Ravix C, Depetris D, et al. Recurrent rearrangements in the
proximal 15q11–q14 region: a new breakpoint cluster specific to
unbalanced translocations. Eur J Hum Genet. 2007;15(4):432–440.
doi:10.1038/sj.ejhg.5201775.

13. Nicholls RD, Knepper JL. Genome organization, function, and
imprinting in Prader-Willi and Angelman syndromes. Annu Rev
Genomics Hum Genet. 2001;2(1):153–175. doi:10.1146/annurev.
genom.2.1.153.

14. Smith A, Hung D. The dilemma of diagnostic testing for Prader-Willi
syndrome. Transl Pediatr. 2017;6(1):46–56. doi:10.21037/tp.2016.
07.04.

15. Dulka S, Choudhary AK, Methratta S, Fortuna K. Blount disease in
a case of Prader-Willi syndrome: why is it not as prevalent as in
obesity without Prader-Willi syndrome? World J Pediatr. 2013;9(2):
182–184. doi:10.1007/s12519-011-0315-3.

16. Forsythe E, Beales PL. Bardet-Biedl syndrome. Eur J Hum Genet.
2013;21(1):8–13. doi:10.1038/ejhg.2012.115.

17. Shoffstall AJ, Gaebler JA, et al. The high direct medical costs of
Prader-Willi syndrome. J Pediatr. 2016;175:137–143. doi:10.1016/
j.jpeds.2016.05.018.

168 Baylor University Medical Center Proceedings Volume 32, Number 1

https://doi.org/10.1016/j.pcl.2015.03.004
https://doi.org/10.4274/Jcrpe.1228
https://doi.org/10.4274/Jcrpe.1228
https://doi.org/10.4238/2014.March.31.9
https://doi.org/10.1542/peds.2010-2820
https://doi.org/10.1038/gim.0b013e31822bead0
https://doi.org/10.1038/gim.0b013e31822bead0
https://doi.org/10.1016/S0140-67360207340-3
https://doi.org/10.1186/1471-2350-11-70
https://doi.org/10.1186/1471-2350-11-70
https://doi.org/10.1016/j.ridd.2010.12.014
https://doi.org/10.1016/j.ridd.2010.12.014
https://doi.org/10.1038/ejhg.2011.187
https://doi.org/10.1038/sj.ejhg.5201775
https://doi.org/10.1146/annurev.genom.2.1.153
https://doi.org/10.1146/annurev.genom.2.1.153
https://doi.org/10.21037/tp.2016.07.04
https://doi.org/10.21037/tp.2016.07.04
https://doi.org/10.1007/s12519-011-0315-3
https://doi.org/10.1038/ejhg.2012.115
https://doi.org/10.1016/j.jpeds.2016.05.018
https://doi.org/10.1016/j.jpeds.2016.05.018

	Abstract
	ACKNOWLEDGMENT


